Assessment of Rho GTPase signaling during neurite outgrowth.
Rho GTPases are key regulators of the cytoskeleton during the process of neurite outgrowth. Based on overexpression of dominant-positive and negative Rho GTPase constructs, the classic view is that Rac1 and Cdc42 are important for neurite elongation whereas RhoA regulates neurite retraction in response to collapsing agents. However, recent work has suggested a much finer control of spatiotemporal Rho GTPase signaling in this process. Understanding this complexity level necessitates a panel of more sensitive tools than previously used. Here, we discuss a novel assay that enables the biochemical fractionation of the neurite from the soma of differentiating N1E-115 neuronal-like cells. This allows for spatiotemporal characterization of a large number of protein components, interactions, and post-translational modifications using classic biochemical and also proteomics approaches. We also provide protocols for siRNA-mediated knockdown of genes and sensitive assays that allow quantitative analysis of the neurite outgrowth process.